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PROBLEM TO BE SOLVED: To provide an EL display 
device which can display images of bright colors good in 
balance of light emission luminance of red, blue and 
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SOLUTION: The EL display device having plural pixels 
respectively including plural El elements executes 
intensity levels by controlling the time when the plural El 
elements emit light. The voltages impressed to the plural 
El elements are varied by the colors displayed by the 
plural pixels respectively including the plural El elements. 
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i?UEE L**SSBttfliE«ft<*>E L*-T-^*jt-r5N?HI 

jgjtsr-tn-enwwi-atttt^EHEibfflTFTi:, w 

StJfBE L««8e*»ffilBlKftOE L*^<B«#i-5WH« 

WIEWft^ELSfc^^Blftl^nSWEtt, ^IfEUfc^E 
L *^ Sr-t4x*e^tf**<Oiif** s **i" 6 fei^ J: o T 

WEasfe^ e l mmm T F T tt n ^ * *^ST F T b 

lftE«$W ELlBfflTFT^ttSLDD «B«<£> ^ * 

*/kg:£r*i<£>g£f±, sfrfE«»^EL*^tcPn*n$4x5 

«3tS:-tn-en»J»i"5a*^ELK»fflTFTi:, 

ieis*coe Lmmm t f T^KHiSr-tn-pnwwi"** 

Kt«r*i-5 e l **s«-e*> ot, 

stjfSE L*^ss«j*ttiaa»^E L^Mt^^ 

wiaa*^EL*^ai*DSJxs«Eii. sue^^e 

*rlE««<^E LffiifflTFTIinf^r^STFT*^ 

S(rie««^ e l igftffl tft ^ ^^««<^b 



JBjtSrttt-Fti/ftllBli-SlilR^ELKftfflTFTi:, fft 

isassc^ e l sESiffl tft (omm * ^n-ensy w-r s a 

t^-f^f^^fflTFT^:, £*ft-&»X'&triS3fta>lB 
#9, 



flfllSaSOE LffiftfflT FT^-TS LDD««t^^Y 

weh^o e l nmm tft //^-r a ^ * * ^ms^m 

05 Ji, WE1i»(OEL*^CEP*DSix*ltlE^*#l^air 
*#^;i£&#*£^4EL«*SS«« 
[M«45] 1tft<£> E L jR^F- £ , HUESt^E L^T-O 

^jtsr-tn-enwwi-iaft^ELiEibfflTFTt, m 

EHft^E LKftfflT F T^ffiiftSr-tix-PftMWi'Sa 
10 ft^yfV^fflTFTh Sr-tn-pn^tpHSt^Bf 

IffCE L**»«tt«nE**^E L*^«*i-S«FBB 

mEa«<7?EL*^PPiPSlx5«ffitt. flfJE«»<£>E 
15 L**S:thfii*WI»wB**«*t5fii:iot 

ftUEffi^ E L S^ISffl TFT ^W-T 5 ^ ^ *^««<7)*i 

^^:^«^nEL«/Tgfo 

20 [»**6] |f*XH7!/Mlf*^5<7)V>-f 1 4x^llSiC^3 

v*T, BSE**^EL*^«*-f-5WKIH, 
y^fflTFTCAASnSf'^^fl^o'CSPS 

25 *OSftEEL**3S«*ffl^*:«^-3S«o 
[0 0 0 0] 

[00 0 1 ] 

EL (^U^ h ayu^^yir^) ^TNfefi&tf-t^E 
[00 0 2] 

35 iS^. StR±t3TFT*^i-4a«5^ 

fcTFTte, S^7^7r ^v^y 3>RS:ffl^fcT 



FTiHi 

-[-0 0 0 3] ^ <7>± 9 -ft^ ^r-fH'-^" K y-*-* M-^nSS- 

[00 04] ^UT^b(C v g^TtMm^^rbTEL^ 

50 ^ffi*ftL-Ci.\4 0 E.L**3SBJi*«E.L7 sr -f . 
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f (OELD : Organic EL Display) XfiWtfl7>r 
^ ^V?^ V (O L E D : Organic Light Em 

itting Diode) t t> P^HiXTl >3 a 
[0 0 0 5 J E LS^gilt ifc4**ifilti:*ft0 S 

*#B-efc*o ELSm±-»<&«ffiffll3 EL 

/<=.-<OTanglb^«*Lfc r]E?LMl^)l/«^:Ji/S^ 
[0 0 0 6] ^fcteKfc, iii*«fli±^]E?LttA»/iE 

[0 0 0 7] -t IT, ±3E«5S-C44ELJitz— »0« 

i^EL^«)t«:^, EL^^fgib-t-Si: 

[00 08] fc:fc\ *W*B»+t?tt, HW. E LiSO' 
M-CM ^Tfe^T- ^EL^i -So 

[000 9] 

J: 5 

[0 0 10] EL^*3SBJwH*:#<^tTEgo<^^'7 
-ffc***SM s *9. R (*) G (ft) B (#) 

m) i c»i6i««) izmwm 

URGB \Z*tfc Lsfz E L S^&fifc S^Sri* 
[00 11] l*>L-IBi:tiELWli, 
V\> t^)J; 9^#tt^t^tiE LTO?:E Li 

" [oo l 2]"*fc*i&<b«3Wwe^#fe, 

^LI^ t> E L g/T8I^^*t^HftO*fe-e^ 

- i^, ttfeir Ltf^$ntL^9o 
[0 0 13] JdfcLfcCi:!::**, 
*JtlWC^»45*iE Lttttiffll^E Li,Tgfii: 

[0014] 



[&M%f&®;T Z> tztixn^m] *mffiAli, ELI^g 

<£>jg^&fj 9 E L» J J L iwPP*DSn5tllI«t < 
05 J: 9 CLto 

[0 0 15] E Li^WlSI^W^? E LSHffl 
TFTI1 ELaH 1 *******:**::, ELSIfflT 

coSSESrSft-fo /i*5TFT^K»SrWJ»i-Si 
10 14* T F T^tt5 ht*:^^5tflE*M»t5 
- ^-e % ^^TFTSr^-^ffiS^i^-^^flS^i-S- 

»a<a{6i*fe£S^<58f3R0}E LUfiffiTF TCfi, 
tt<z>fe«:^1- 5®*^ e LIMEj/BT F TJ;n#<^ 
15 «««:*i-rfci:«* 0 *^fc»»#««0>»v*fe«r* 
^i-^iU^cOE LlEIfr/BTF Tfl, ftfe<75feS:^*-t"'5ffl 
m<DE LmmmTFT «t 9 t*yh*^D T&Ai-^o 

[0 0 16] -£rT**«91Ate, h^flirSAt: 

20 £%ELmW)mTFT<n£ikttmt\^x. ±mmm^n 

B^COE LiBSjfflTFTc^LDDffii^^S^J: «9ft< L 

fee 

25 [0 0 17] ^*5*l3*IB«^*3^-CLDD««c^fi$i: 

f4, y-^i*i KWyi^^i:^t5LD 

[0 0 18] SfcHWfc, *3tW«^fi^feS:*^t« 
B*<7)ELlB«FfflTFT^^*^*l (W) 
30 K^it(Rttiei^feS:**-*-Slif*OELBi!lfflTFT^ 
(W) J:9*#<Lfc. 
[00 19] 4fc*W*B«^*3V^-C^-r*vU« (W) £ 

35 [0 0 2 0] **«WI4±IE«*fcJ:9* PPiDSixS* 
Ed** < ft ^ r £ «t o T E LfERjffi T F T tffflfflirZ) 

mmcofiiE" «t otr^o ET*¥^"3W**iifei" s " 

[ 0 0 2-1-] K-T^^-^JRW^W)**:-*^ 

45 [0022] *mmz£<>x, m%z<DELm*& j tti j e 

n^tf«»(^iif*SrW-f-5EL**3SK-CfcoT, flfJiB 
E L*^Sfi«ttWia*»^E L*^«*i-fi*M«:IW 

mtsct-epiwstfT^, wgEa*^EL*^PP 
AD^ix^mffiti, stiEisft^EL^sr-tn-en^tpis 
50 ^B^^^^feiCctoTS^s^^^iS^-rs 
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[00 2 3] *3g^CJ;oT, aSWEL^t, BUffi 

ttft^E LtR^ajtsr-t^nMfw-t-awswE lb 

ifflTFT^ ffifa«R^E LE»fflTFTO>B»*-t 

EEL«*Seittt(WIE*ft^EL*^«*i-«»M* 
»JWi-5wi:-C|S|t««*«rfft\ fltJffiS&coE LH^ic: 
Ep*PSJx*«Ett, fltjfa«»(^E LlR^Sr-tn^n^tr 

LttBfflTFTttnft^lTFT^?)<c9, iffifElg 
SfcCD E LBiftffl TFT *S*-r 5 L DDSSOft^^fi 
^r^^g^fj:, StrlBajftOELSR^SlttJS^SWffi^ 

[00 2 4] sWSPJtCcfco-C. SS^EL^t, StTlE 
llftWE L*^W8**tnf hiMlltSllftiOE LI 
ifflTFT^ SdlB«*^E LffiBffiTFT<OS2i!iS:-t 

llSJWtifift^^ >f y f y /ffl T F-T t , 
eft^triS$c<o lf**r*1-5 EL g^ltfeot, iffi 
IS E L «^3S»4fl(rfB*«a? E L »-T-a«*i-5«MIB«: 

SMra£*x5«EEJ4* WiaMiR^EL^Sr-tn^n^tp 
«»<oW*3js**i-56^J:o-C»*9, ittJfelSmcoE 
LKKlfflTFTIinft^/HTFT^?)*^ flffffi« 
tOELIittfflTFT^ftS^t^^WIli, flu 

mmm<n e l simian $na«BE^*:# t if ^ 

[0 0 2 5] **Wtw±o-C, SS^ELST-i, fttjfB 
1Ift^EL*^«**'tix€ r nfW»i"5**^E LI 

iifflTFTi:. flfrlElS^ELiESifflTFT^IibS:^ 

llf h»J»t5*«^^>f y f V^ffl T F T t , Sr-tix 
mtrt(»^B*ft*t« E L**ffl"C*o t , W 

e e l **K«tt*rffitt#<a e l **<D«*-f s «fm & 
swiD$ft5«jEW:* wiaatt^ELS^sr-tn-en^tp 

L BBSS T F T iinft ^lTF T^b^ 9 » fltTKlg 
$CCD E LBftffl T F T^^ 5 L DDl^ft^^g 

*r6]o*sji, «rsaa*^EL*^gp*osn5«ffi^ 
*£W5ifg<, iftffl&wttoE Lmnmr ft &mirz> 
^**/HB*«>*tt. ttiaa*<oEL*T-iwPpa*n5 

- #»6t**i5— - - 

[0 0 2 6] *^CJ:ot, E L *^ i: , ^Jf£ 

&&<DELm*<n&ft&*ft?lrifflM1rZfflBc<nE LB 

fiffiTFT^ (flJK1S»<£>E LIKfflTFTW»^ 

n-ensjw-r^isft^wy^^^fflTFTi:, 

^n$tp«»^iii3R&*i-^EL*^S?K-C*oT, stj 
EE L«^3SHli«tliSlS»OE L*^«3t-rs«pw* 



epjJD$;h,5«Eli, ffJie««<E>E L*^**ti-WiStf 

a»wBf*^«^i-*ai- «t 0TM9, mm$t<nE 

05 c7)E L*-T-CHiaP*ix4«IE^*#tM5if*:#i^ tSr 

itis&ir-rs e L**ss«^*«$n*, 

[0 0 2 7] *5S«fi % WE«ftWELJIf***t5 
B#W* ? , >yf>/fflTFT{:A*^X^fy^/HI 

10 v\> 

[0 0 2 8] itfTSSE L^gf^ffl^/ctr 

[0 0 2 9] 

15 [0 0 3 0] Bli*c*iB«w^EL**asil^igBfllj* 
£^1% Hi (A) <^EL**aS«tt, SS±tw^fi£$ 
il/:TFT!:J:otIiSl 0 1, 
£*xfcx-*{f JHMBttlsIB l 0 2RXJ¥- hffi*tMB 
Sb(H]£g 1 0 3 Srtlti^o #*>\ *3llfe<^^fl8."CE L 

20 S^Kfltt^-^ft^BBElfciry-- h ft *MBBEI 

BBElfcfc 2ofco-Cfc«fct\, 
[00 3 1] ^-^ft^-ffiBibSK 1 0 2 

25 7 hU^^102a, 7tX^ (A) 102b, 7 7f 
(B) 10 2c^r-atr o y7hu^^l 0 2a(: 

\±?u<y#*</],X (CK) ft^^-F/^ (SP) 

^A^Sn, 7yf (A) 10 2^:^^^^ 

ff-?- (Digital Data Signals) riSA^£*l. 7^^" 
30 (B) 1 0 2ct'^7 ^y^iB^r (Latch Signals) frXJl 

[0 0 3 2] H^icA^sn^x^^/^-^ft-^ 
14, B*#«l*H'7 tf — *«-fH8£EI»l I4i:t«*sn 
5 Q r <£>E]gST*f4T^n -g-X fix ^ # Mt ^rX* ft 5 
35 t-ftff^ Sr. B»»«PtB«rfT 

To 6"3T]" AMwicti; "^r^typgis^-^ff **£is 

40 ^H4l:ll 17l/^»nt'yF (nJ42J^_h 

- --e-^-f-'fyl^T s 1 : T s- 2 : T s 3 : T s 
45 (n-1) : T s (n) = 2 0 : 2" 1 : 2~ 2 : - : 2~^ 2) : 2 

[0034] ^ (D&rftm mm ^-^m^^^\ 14 
*K*?«oEL«^3Sfi^a5i-R«tfen-ct>a 

50 *K«5B^ E L $^SBi: 5 ? . 
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[0035] mmmmr-fm ^§£{ai*g 1 1 

^" ybf- * Bt^*i8Wro E L SSSICA* $ 

[0 0 3 6] Sfc*|»Wlztt % fl##»KIW^--*ft*« 
£[£)£§ 1 1 4 SrH^gR 10 1, $Mf ^ffiflSEftElSS 1 

o 2S^y- hflr-g-fflweisiHiKi o 3 £nn-<rc£«±K 

*B*^E LSSSlSrf ^ ^ ^u>f t It 

[0 0 3 7] BflSSBl 0 llCfi-e h y ^^tttC«$fc60H 
iff 1 0 4#K?iJ£;ft,6o H* 1 0 4 <Dfe*c[I]£E] 1 

(B) ^-r o Ell (B) dfcM^T* 10 5l±^yf 
y^TFTt'fc^c V^fflTFT 1 0 5<Dff 

^tif-^EH (y^E»i:tv^) I0 7ic»tt 
$nX3o<9 x t?-*liELII(lfflTFT10 8Oy- 

[0 0 3 8] f^^/uf" *ff-5§-i* roj ifci* r l j 
^W*S:*LTfe9, r o j t r i j wf'y ^L'T-^ 

[00 3 9] E LSgftfflTFT 1 0 8<Dy— *ffi 

mamMVM&toi 1 l^sats^ Ku>ry«*ttEL 

[00 40] EL St^F- 1 lOliE LSEifcffl T F T 1 0 8 

^saai i 2»^SMtsnri^o 

[00 4 1 ] ft&E L^T-l 1 0 60&§tl£illi{i®t&£ t 
Tfflt\ tt«Sr»|6]««t UTffl^5»^, E LggBbffl 
TFT 1 0 8 li p f t *^IT F TtfcS ^ t U 

[0042] **5E Lif i i o<Dm&&mmmfet u 



TFT 1 0 8linft^^TFT^^: fcJ**#*L 
[0 0 4 3] «8K0fe&«U 1 l«-^4«ffiSrEHE» 

[00 4 41 f LtSbi:. ELSE»«{£<h 
4:0*«rEL«aB«£Ei*-». EL*W8*LTP5 
10 P#C0E LSgib^EESr^-VCOE LiEtb«/Ei:P?^o £*:E 
Li^mit^i^E Lm.WiWE**7<OE LIE 

[0 0 4 5] SflKft&ttl 1 lJ-^Sd-^ELffiHl 

l&WC^S^-^ELKftWBEfc, WfetlftfeS:** 
r5IB*lw^3nrv^S*jKlfc^^*^5*-^OE 
20 Ll2ffjmEEJ:9 < i£/£l--5 0 

[00 4 6] &*5, ELlgtJbfflTFT 108<DKK> 

ELifl 1 0*s#-T5lir*«ffii:a5B(l^a:*t 
fr&Stf-CfcAi^o tttt*«rWt*wi:fc < to'r, EL 

25 I, ELlE»fflTFT(7?^^<5y^r^»S:B&<*r 
fc*S^riBi-*So SR*liELeilifflTFT10 8W* 

IgtfCfiii: LTfi 1 k Q-5 0MQ (^KlilOkfl 
-10MQ, J5)l:!fF^l<fi5 0kfl-lMQ) <Dffi, 

35 [0 0 4 7] ifc, ^yf^fflTFT10 5^a 
^flg EL«TFT108 
ME^t^Z-^C^yrVt 1 1 3#8»tt 
f)W 0 :o^yr_yfn 3li^yf^fflTF_T 

1 0 5 ^KuVy«a^tiftiii i 1 "ttciwisn 

40 T^5 0 

[00 4 8] »C^«»*IHIP**^^"C, Hl&WBI 
[004 9] ^f, 17l/-AiH^n-i^ty7l/- 

45 ^Mm tsFi-sFn) u^S'ii-^o **5, mmn<D 

ltbixTio»9 , 1 8?Miw6 0KX±^IBfft>5 ? S^$ixTi^ 
50 60 1 »M^*^S*tS.IB«w«dS6 0. ±.Q*«.< .. . 
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>5 0 ft**, 1 7 1/- A»M«rSe>C«Wr»fllLfcJHmi 

T-iEift t ft Itixlf4 <b ft I v, (@2) 
[0 0 5 0] i oa)t^7 u-^ffliir ku^JSIB 
(Ta) b-V-^T^ >-mf$ (Ts) hlZftifbtiZ. T 
Ki^MflRflifi, 1 D-y^is—^MK** 

[00 5 1] nfH^i^y^L AfflH (S.F1-SF 

n) tftH€ixtt5rKl/^fflB (Ta 1-Tan) 

1- ^-b-^-f ^JWBB (T s ) Sr-tjveiXT s 1 ~T s n 

[00 5 2] f-^^>f V«8Bg<7)S$ti, T s 1 : T s 
2 : T s 3 : : T s (n— 1) : Tsn — 2°: 2 " l : 

2 - 2 : ... . 2 -(«r2) : 2- (n - n £ft5 «t 9«-R*i"*o 
(1U SF l-SFnS:iaaS-fr4W#ttif^J:9^L 

ttftt\ w(7)^^x^^r e ^m^^-tt-e2 n ra 
[0053] *i\ aaaet*&j»i 1 i^2J-7<delb» 

(ry- Mf-^£'tau ^hEiil0 6l:8I$jxt 
1^5*^ yfy^fflTFT 1 0 5^T4rON#tJS^-r 
S Q ftjo^-7C0ELie®)*fiz:^, ELlRT-^aS^Lft^ 

mmz zi * iswsl t m c c & v ^m^-efc 5 0 

[0 0 5 4] ^lt^5/fy/fflTFT10 5«:ON 

fy^TFTi0 5oy^BWi: roj Sfctt 
r 1 j (Dtt«^*t-s^^^/^-^ff-^^A^bT^ 

<o 

[0 0 5 5] f^^/^(f^^^7f^^fflTF 
T 1 0 5«rtf"L-CELSE»fflTFT 1 0 8<DY— hMm 

[ o o 5 6 ] r k u^im^H7 b/t & . mmmsUT 

1 l*s*voELKtb«fittw«fcn, Hit**?**? 
fflTFT^t7«JgH4») 4 ^yfVtl l3(:ioPt 
^^n/cx^^yu^-^fH^, ELfifflTFTl 
0 soy— httffiKA^tiSo 
[ 0 0*5 7T ft*3- *^<D E~l^mmMi±<v-M-$ t-frr 

fc*l^i:^a*UV\ ijfrJ-iiattiSriiiSIBffii: Lrfflt^ 



[0 0 5 8] *nK<DB1»iZ*5\.*X. 7*^9^7*— 9 
r o j (DM^lt^^, ELBBfflTFT 

i o s\±*7ftmtt£K> . mmm&mi 1 l^sMrasn 

05 "C^S^X^E L«E»«ffi(±E Lir 1 1 0 

[0 0 5 9] i£t"l, r l j OttftSr^LTl^ll^, E 
LSKHlfflTFT 1 0 8»±^>«<»4:ftf9, ffiKW&ft 1 
1 1 iCPpSDSixTV^^-VOE LSEt&fltffiti, ELsR^F- 

io i iom5»« mmmm cm^^^o 

[0 0 6 0] ^O^Sm. r 0j (-)M^tt5fx^^ 
^-^ff^^D$^lll^^*i"SEL^l 1 on 
3&5fcLftv\, tLt r i j <75W*S:-fri"4'r> ? 4"/U7 f — 
^W^PPJnS^fcBf^s^r-riELSRiF-l 1 0\±^% 

So 

[0 0 6 1] EL^l 1 0*3£%£^tZ> iM**&*Y 

20 i:*t"5o 

[00 6 2]fc fftfrKi/^»Bi:A9, 

r-^m^-ZAti Lfc^t^r^f >,w^A3 0 rco^ 

#(iTsl-Ts (n-1) (m^H^^H^^ 

^rv»M<bftSo ' ^t'fiT s (n-i) <Dmm. w& 

25 opf*Sr^*TS-frfeii-5o 

[00 6 3] £JUF\ ^<9COn-2fli<D1hy7U— 
^-Clffl«Otbf^S:»0iSl-, i*Ts (n-2) , Ts 
(n-3) •••Tsl^t^f^yW^L, 

30 [0 0 6 4] n»ty7 l/-A»1^^Lfct 1 7 
u-AMHraS:j»x./Si-<ttwft5 0 w(Dir#, Bf*^^*T 

35 ot, *<0H*<0«PaS#£3c n=8<E><t 

^10 0%^-TSi:. T s 1 <*:T s 2*w*3V^ril3ft^36 
3teLfc*&l":tt7 5%W«S^$ST^, Ts3£Ts 

"~5 tT s 8^mtR\^tzm^a±i 6%<Dmm&&m.x$ 

40 3 0 

[0 0 6 5] -tLT*fel=*H*WCI4, WRfM&Rl 
1 1 IC^^S^^E Lffift«JE^ffiS: % ^-TSH^ 

tffflvv^-#«E L«-«"0*fe<0*3t»«^ 

|:mty<DE LUZBbmEE J: 9 t>-*c# < ft -5 J: 9 i-lx 
50 [00 6 6] ftio, *><DELmW)niZ<Dm*:&?L%t 
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[0 0 6 71 Jfctw*H«M(-*5«t*. ELEBfflTFT 
co«j*(zo^TlftWi-* a *a*Wi:*iV^. ELSE®] 
fflT F Tli p ^**/ug!T F Tif:l±nf t^^lT F 
T-C«I*£*L*, pff*^aTFTt«rtSn«EL 
IEB!ifflTFTfiLDDSg«S:*S-f, nft*^lTF 
TT'«/S;£4x5 E LS2»fflT FTIiLDDgg«S:W*-o 

[0 0 6 8] EL8»fflTFTIi^yf^^«TFT 

i^64r«^5IB*^ELKftfflTFTI±, ffioofeSrfl 
^-fZmmcDE LK»fflTFTJ:9»Jlp-r«m*^*^ 

[0 0 6 9] E LCflffl T F p f t *^IT F TO)' 
t§£\ J8*»ttOlS^fe«:**i-4lif*WELKi6fflT 
FTWft^B (W) Sr. «3t»«oJfc«ftB5i^feS: 
**i-SI®3R^ELffi»ifflTFTO^-Y^/Hg (W) X 
9*£<f £ 0 ±Memm^XoX. **WflM>«sv*6«: 
SStSB^ELIftfflTFT*, teO>6«:**i-5 
ffiiSio E LfEfjbffiT F T J: 9 «l»i-5«*^** s *# < 

FT**** ^ t y TttAC «t o < Lt U * 5 

[00 70] ELlifflTFT^nf^STFTW 
^§<£fc. «*»«^iSv^fe«r**i"*Bf*WELE»ffl 
TFTOft^B (W) Sr, JfcKWSS^fe 
Sr**t5B*«)E LKBfflTFT^f (W) 

*©ELK»fflTFT^7 h**y TffiAlw«fco-CP. 
< *fkLTU* 5<oS:WCr. t^"5TIB-C*>a« 
[0 0 7 1] ELffilfflTFT^nft^STFTW 

^-r^iU^^OE LlifflTFT<7)LDDS«^fi$^, 
«3W«<^ltttW*V^fe***i-Slii*WE LttlbfflT 

FTOLDDMoSSiOlKtSlt-C, ^TfeJ^S 
Wfil ^feSr**t 5 IISO E Lffiftffl T F T y 

^yTttXJwJ:9*ft-rs^«:KCwi:34S-e#5. EL 
IBfflT F nf t*/HT F TO»^, _k!£LAc£ 

9*, pf3R(3«to-CELlElbfflTFTO^-ir^/HS 
(W) SrHftfe-frSWfiSi:, Bf*^«fcoTE LSEttfflT 

FTOLDD«W*S«r*46«ll*4«:PI*tL 

[0 0 7 2] *B«Wi±ia«fi!»-J:9, EL*^ep 
iOS4x5^-^ELSE»affiofi8(wJ:or, @fft<t-r£ 
HfijfcD^f 3 E L*^**«Mt«ril»i-* r i a**rtB 

*5ri>o % ^><73ELffilb«BE^^:^</ < c5- tUctoT 
ELttftfflTFT^fBWi-Sma^i^lfA-Ct, EL 



[0 0 7 3 ] <f*s*»o***WfiB»»#l»«*W-J:o 

r»w*#»ai*^&tT9^t^^i*^<cs 0 tit4 

io^o, MS^lE/«<4^)Z(hi:J;otE LIE 
|ftfflTFT^»JWi--5«8lta5*^«*r fc, E LSEftffl 
05 TFTO*ft«r»*.*^i:AS-e*6. 
[0 0 7 4 ] 

[HJSffl] «WID 

[0 0 7 5 ] j£mMMX*l±8 h^^^/HBifc***- 
J: 9 2 5 6WIR ( 1 6 7 7 7Jfe) CO^/U^^— *^£fT 
10 5»^WB»»«»«|**iZO^-C»W-*-5, ^iiSf^ 

t>(St E L tm«:ffl i E L *^3fi«^KB^oi * 

[00 7 6] if, 17^»?:8i^ty7l/- 
15 ^fflPal (SF1-SF8) iZ^«iJi-^ Q *Ht£0iJOEL 

*^3S«-Ctt. «Sa8*li6 0HztU l»MI=6 

ft^Sn^o (El 3) 
[0 0 7 7] lo(Dt^7U^fflKli:7KU^ 

20 (Ta) t^^T^omm (Ts) fciw»*te>n5« s 

Fl-SF8^Miltt57K^fflB (Tal- 
T a 8) ^ftStt^T— ^-e*>5o SF1-SF8W 

iifnwtst^f^ (Ts) t^nfiiT s i 

s 8 i:1-5o 

25 [0 0 7 8] t^f-fyfflW<Of§lt T s 1 : T s 
2 :Ts3 :Ts4 :Ts5 :Ts6 :Ts7 :Ts8 
= 1 : 1/2: 1/4: 1/8 : 1/16 : 1/32: 
1/6 4:1/1 2 8i45i5l:fi3lt5o ffiU S 
Fl-SF 8 4rtam^ii- ; 5miff{i^^J:9Cbr'ba 

30 vfflBn^a*-&fc-B:t?2 5 §mm<no 

[0 0 7 9] *i\ «Hfl«&||3ftS^7^ELJE»«ffi^ 

35 TFTiT^ONMCt^o *3llfcMt?tt^-7<D E L 
BWIttt0Vi:t5. *3«ft«-Cf±, ELlr 

[0 0 8 0] -tUT*^ y^V^fflTFTSrON^figtC 
40 LfcfL *fettONtt»Ci-*Wl:n»^^-f y^^^ 
^TFT<DV- TOJ SfcJ* r l j CDt#$8£W 

[00 8 1] f^*/Ux~3M§-^*^ yf^/fflTF 
T L Ty -E L««ffl-T F "T^> ^ + Sfftsfftt SMv- 
45 /■^yfVtCA^^nftS^ao ^to|*:fy 

* /i^f- * m x-h £ n 5 * -cwjw W7Ki/^ wb 

[0 0 8 2] TKU^WJKTU'b, «aa«ifSi»^ 5 
^^OELSeilblS^ft^n, Sfe^yf^^TF 
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[0 0 8 3] **JISUyC*5^T, T^v^/U^— 

r 0 j L.Tlr*fc»S\ ELSEftfflTFTI*;*- 

[0 0 8 4] igic, r i j E 
LiE»fflTFTJ±2j-^«8i:>i»9, m^fM^Cf^Q £ 

(BiiR«fii) {'fPAD^n^o 

[0 0 8 5] ^(^*£^, roj <7?iS«4r*-r5x^^/v- 
fit r i j com^Sr^-r^^^^^-^ff^ 

[0 0 8 6] EL«r385fe£-£* (ffi*&£*T£i£<5) *H 
IWT s 1-T s 8^Wl>filWWtfc^ 

[00 8 7].ftC, H(/rK^SSHl:A9, ^pJ^ft:: 

#(iTs l—Ts 7co^i*n^^ra^^x-oaBP^ 

[00 8 8] UT, 8 9 (?) 6 7 I/ - A|:oi 

ia«o»f^S:«k9igb, W*T s 6, T s 5-T s 1 t 

[0 0 8 9] 8oOf ^7 1 7 

u-Ajfflfiasr^ircr t^«5 3 z(otz. mmfc&'R 

t. T s l iT s 2i:is^-cii*tf?5*tfc«^i:ii7 

5%(7)»g^t^, Ts3iTs5i:Ts8J:« 
[00 90] to, ELSgtjbmfi^fitt$:^^^<Jr^)P# 

[00 9 1 ] ±EMCJ:ot, ttiSflttEL*?!: 



sfc**s^o, fisffrmiriz xvft&immtk 

05 ^&m\ ELBifflTFTW«tt/<7y*i:J:SPW 
[00 9 2] (Htfi«2) 

[0 0 9 3] ftiw. *fi«WWEL*^SS««wO^T, 
10 *wl»ffiflliSW1Bl»S:ia4S:ffli^-CttW't'«>, **5*3I 

[00 94] H4C*5t*T, UliSS, 12ttT«Bi: 

III, f^Si^n-fe^^^SiS^SraS 
[0 0 9 5] £fc, TiffiJBIi 2(i#{c^IKi-r7i-v^^t? 

25 fb^SRJDE (S iOxNy : x, y {±ffi&<0SSt 

[00 9 6] 2 0 1i^^7f>'/fflTFT, 2-0 21* 
ELK»fflTFT-e*9, ftCnft^HTFTtf 
30 **4xT^5o *»*W^*5l^-C, ^yf^fflTF 
TtELlBibfflTFTti, nf-t^STFTttpf 

[00 9 7] L n f t *^iT F TOS»M8«l 

35 iz#>* mi^mm^<^m^m^^\ pic 

^^/Jn$<X-#^o *<DtLtb. nft*/HTFTS:E 
LBliTFT t Ut)BV*MSIft**««)#»** 

40 [00 9 8] ^yfy/ffiTFT2 0 1lt y — *® 
fe£l3, FWyS«14, LDD®«cl 5a-l 5d, 

Steffi httWRl 8 y-h«19a, 1 
-9-b-fc-; »lim«»«2 0t, y — ^B»-2--l-fc,-+* 

45 KySE«2 2iS:*lTi^o MftWBtl 

8 i aniftMdR 2 o \±mm±.v>±T f t ^*a-e 

[0 0 9 9] B4i:St^yfv/fflTFT2 
50 0 lliy- Mil 9a, 1 9b^««»^»«S^"C*5 
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«9, i«5^y-hi5St/j:oT^5o ^ 

[0100] -^/u^y- h«iitt^-7«atSr(s«i-5± 

i~*Ui\ tlxfiltELKB«TFT2 0 2 

[0101] £ <bt^ ^^fyyffiTFT2 0 1i:*3 
PTIi, LDDi^l 5a-l 5dH y— h&&JBgl8 

S**W-e*S. LDDB«15a-15d^« 
[±0. 5-3. 5/im, {Xmma±2. 0-2. 

[0 10 2] 4*3. ft*^»*S«iLDD««i:^ 

[0 10 3] ELl»jfflTFT2 0 2(i, V — X 

®«2 6, KK^1«2 7, LDD««2 8Mf^ 
*/HB*««2 9£^tpffil4Jf .y-n&«BSi 8 

*3IM[Ww*3l^"CE LSEBlfflTFT 2 0 2l±n^^/U 
STF T~Cfo£ 0 

[0104] **L, *>f 7fy^fflTFT2 0 1<D KU 
-Orffittl 4liEL8»fflTFT 2 0 2<D>f— NSffi3_ 

E LSMWJTFT 2 0 2<Dy~- hm®3 0tt*-f 
^fflTFT20 lWK^^fi«l 4tKM 

(«N*B»i: t>*;t4) 2 2 Sr^bT««»^»ttSn 
tl^o 4*5, h*«3 Otti/v^uy- hflliSi: 

fc, ELlEISfflTFT 2 0 2<75y — -Xifij»3 lJiliaatt 

[0 10 5] E LSIlffl T F T 2 0 2 liE L Jf^ttA 

<DSS6* 5 SK*t'5o tcotztb. (W) *y 



d«ff*Hr>« E LfSSjffiT FT 2 0 2fZig»J4« 

«A««n4v ft*^S (L) i±«*^ja«-t- 

5^t*s»*Us L< 1i— B*Afc9 0. 5- 2 
1/ A (£?£L< 111 - 1 . 5 /1 A) £4-5 J: 
05 [0 10 6] »iZ*R«Wiw*5^T«±. *#»K<0(B;V* 
fe£^i-5HJlii<E>E LHSHlfflT FTCii, ffca>fe£* 
^t^)Ii<7)EL»fflTFTi:9t t »JW"rS««t^ 
^O^^«*»«C0fgl^fet^^-r^lj*<7DE 

LSE!bffiTFTl±, te<^feSr**i-5H*<^ELE»ffl 
10 TFTJ:9fc*yh*tyrttM:J:o-C*<*fcL"C 

[0107] -t^fc**ai«M-ctt. f§*»s^&v^ 

Sr^^S W3f E Lffittffl TFTWLD Ditt^g $ 
8*ll*OJt8ftil(^fe«:*.*t5I*^E LIB 
15 fflTFTWLDD|^*Si»)«<Lfco I^J:o 
T, E LCttffl T F T^Ml»t5«ilOi^J| t5 I <k 
CioT, ELSEibfflTFT^fki-S<75S:«i^SCi: 

[0 1 0 8] £fc£<b^ EL«SbfflTFT2 0 2 
20 ttJi (#i:ft^»ltt«) <oBWS:ff<-t-5 (»* 
L< J25 0- 1 0 0 nm, $ bl£#4 L < fi 6 0 — 8 0 
nm) ZblzXoX, TFT(^&Mfc£#Px:T 1 i>«fcV\, $ 
«7fy^fflTFT2 0 1 ^Iit7ii^/j> 

25 TftMMfi) co^)¥^»<-r^ (ff4L<»20-5 0n 
m, $^W«L<(i25-40ntn) :Htat* 

[0109] £x±temmft\zwufbtitz.T ft <Dmm^ 

o^tRBLfe*, rwi:#raW*rK«i[E]ISfc»j5RSn 
30 3o H4WdJ»ia*t»*1-«»itMtti<cSCMO 

[0 1 10] E!4lC*3t>r(i^®J^*^^ : (b £4^ 

tSTFTtCMOSlHlB^nf-t^lTFT 2 0 4 
35 irltffli^o 4*3, r w-ev^KftlsIIStL-Ctt, x 

[0111] CMOSS^nf t^ST FT 204 
40 y-^i«c3 5, KW^i«3 6, LD 

D®83 7Mf t^MS«3 8^ LDD® 

«c3 7f±y— httiKKi s^ity- hmm3 9 <tg 

J 0 rr? ] _/K W vi?H*.3;^ 

-C*>5 0 :Onff^STFT2 04lit7t 

tlSU^ft^o fifot, LDDBU3 7I1S4I: 
y-h««i-fiia-CL*i\ «*«ffij*#&'>4<i-* 
50 :i^i*L^, SP*>, i>^^5^-^ir y H*4< L7t 
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[0 113] CMOS@Kfi0pft^STFT 
205 ii, h^* U T flEAd J: <5 '£i£tffhl? %{Zte 
<bfcl*0rc, »lwLDD*tt«rKttft< T t>&V* a t£o 
Tffit£lfiy~*nft**4 0, Kl/^yS«4lSO'ft 
*n^j5£flMfi4 2£**, tw±i:iiy- hffitftMl 8 

j: y- hm«i4 3^w;jtbn*o nft^ST 

FT2 0 4 ^ PJtSiw L D Dfi§i$c&'fS:t7 , !I7 
[0114]St nft^STFT2 04Wpf 

t^STFT 2 o stt-tn-etty— ^«tt-t*wjB 1 S 

iTFT 2 0 4 £ pft^STFT 2 0 5 t(^KK 

[0 115) RC, 4 7lill^r>^^3yit'fc 
"9 , mm* 1 0 n m- 1 u m (#4 L< {1200-50 
Onm) ttntfft^. W^ltll a*S:^tfl6» 

f££n/cT F T £T y 

^JS^#i-^ 0 S»TFT (tCELlftfflTF 
T) COJi^J-lXitbn^E L^JCIi-^- h II ^i^COTVU 

[0 116]it 4 8iil2ir«itfc^ TF 
T J: o T -e S 4 «»> ^fflft: £ f? 5 ¥Jflflfl* £ bTGQ 
«t#g£*1-£ 0 K2«IBM«W)t4 8iU-CI±, WmHtiig 

«»*#*b<. #y>f s h\ #!/75 h\ r^.y/K b 

^&^l>9^^tt§o E L»ttDflfii^*^ttlB 
-Cfc-Bfc*, TFT*w±5a»4*2»BBI6l»«|-e»if 
RiRLtLS5wi:#i4U^, y— MEtfWf* 

fcfi«i-5±-e, JtW«*^iSv^*t»*:»<K«t"C*< 
w fc**g *bv\, Sot, WW* 9- 5-5 //m 
b<ttl. 5-2. 5 Mm) ##SbV\, 

[oii7i ^fc, 49 liftfitffit'fo 9 , &mm<nm 
mmms 1 fc»<D«tt"?*>*« »ss«4 9 

£bTte, tvuss-^a (a 1 ) , sh (Cu) ^b<i* 
18 (A g) fc*tHS««[*»»*:fflv^Sr t*»*b 

s. »««S4 9ii, e l SESbffl tft 

[0 1 18] t£fl®£4 9^±Ultt*fl3S*BI. SMU* 
o. 3-1 /im<*>ff$u:Rtte>ix5o :^S3lBtfei 



JK5 0li»tfSfli4 9^±«zoiy^>ytzJ: «9Mpgr^ 
x-y3->?irz> a 7-— '<—<r>fcm*. 1 o- 6 o c 

L < (±3 0 -5 0 C ) itSiftlS 
05 [0 119] i3if«l5 0<^±|wf±Bf*«ffi (E 

LJR^OPiffi) 5 1 ^R»tt>ix6 a IS«5 1 i: LTJi. 

tt*S8*fcco/J^i^y^->^^ (Mg) , y^^A (l 
i) ^L< Ji^'i-v"?^ (Ca) §r*trW**Srfflir*5 3 

ff$L<liMgAg (MgiAgSrMg : Ag = 10 : 
10 l"CiR*bfc*t») -C*S«««:«^ntfAlS teKfc 

MgAgA I m®> L i A I tti, * fc, LiFAll 

[0 12 0] PJ^«;^5 l^lCtiE Lif 5 2*MR«*b 

h5o el15 2tt*Jixttaoi«JS-effl^&ns^, 
«ffi±izjE?LaA»/jEa«iia6»/«*«/«^ttaia 

1, SfcttiEa^«/jE7Llii»«/«*»/«?-llliS 

20 »KOir^i*no«3fiS:fflv^Tfcfti^b. EHi:»US 

[0121] fc*5, E L**3fi«^f±** < T E9o 
<t****a s *>9. R (*) G (ft) B (#) 

25 ^) E L ^ ^ 7 - 7 >fyu^ - , W 

Ji : CCM) £ fcfi^fritfc*** mm (#Ip1««) 
^38Wf|«S:teffl LtRGB ^»JCS b fc E L ^T-^fi^ 

30 [0122] i4 <Dffii&\±R G B C^C bfcH*US<£> E 

EI 4 Cite — 3C7)1j^ Lrt>[El^ fW)— fflfigco 

35 [0 12 3] *iWWI«**a*-Hfc&i B *«i-Sr. 
^SltmSo b^b, tt^frttEL^Jt^-C/C* 

40 [0 12 4] JklcaW*ttR-e*5*tf6l«« (EL*? 
^Kfii) 5 3 ^rE LB±l^^i5Ki-^o *36*«-ett. S 
?3«tRil"CITO (Indium Tin Oxi 
d e) £fflWc Q 

[0 12 5] E Li 5 2 ir»[p|l«5 3 ~ 
45 li. #H*-Cfll8'J*-»*-t"*iK«* s *>**^ EL152 

7X7CV D*«^*WBtfe-cawiW^»rtt^5 - <^ 

50 *bl\> 
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[oi26] ^ e Lm&mmmz.mf&'tzjj&t u 

[0 12 7] 5 4lil2A7'/^-y3>It^ 

•9 , 1 0 nm - 1 jLun (»SL< (±2 0 0-5 0 

Onm) ii^xtfftiv, |2^r>^/3yi5 44: 
tS*t5^H, E Li 5 2 4*^bftfit5 I 

kZtfi* !&m$h%:&htiitzzk fc*8b-c*5 0 fat. 
lioj;9i:E Lit ttJKMcagv ft 5 ^< (Eft (» 

SL<I±SI^5) 1 2 0 o C^-C*^^S$5H) T-fiKBI-rs 

[0 12 8] *ii^{±, 04^ELi^Wi|C 

[0129] Jif5«f/£^ cfcoT, «mn»E L*T-^ 

lf*(OWi- 5 E L*^o«*»«S:W«i- 5 r fc #15116 
left 9, 4*5*^o, «f»ll«W«:J:ote«4*« 

|rHttn-f-5*^^E L ISSbliEE coffin J; oT, ^EL 

tf¥g<7)/<^>;^ftv\ fei^^ItSr^t^:^ 
j^lfifcftSo *fcft*5*»o, x^*/Mf^J: 

«PtW**S:tTV\ ELHllfflTFT«)«ftt/<7 7*l: 

[0 13 0] **JflWo«*tt % l 

[0131] (**«3) *30fcHT»tt % B*»itw 
JHiHKKtt fettSKKEKa^ TFT Sria«r^^»-r« 
*!fel:ov^tRWt5o fib, KW*:tt*^i-Sfc* 
ic, BlftEIK«-HL-Ctt***ffi-C«>5CMOSigBSr 

[0132] *i\ H 5 (A) o I:, TifeSI 

(H**T) «r«ffil:(HJfc*K5 0 1 ^r^g-T^o * 

*Jfc«-ett»*flS^9^±^THUi4: UlOOnmJ? 

0>affc:B(Mba*B8Sr 2 0 0 n mJSoSMftt*itS: 

WS*** i 1 0 - 2 5 w t % t L t < t ft I \ 

fcftl\> 

[0133] steals 5 0 1 C0±(C4 5 nm CD 15$ COT 



[0 13 4] El 5 (C) ST*<75Xeji*fcfcJgBA 

i-«t5#flF#^3 0 3 2 8 0 1 ^r&^lZHm-tZZ. 
ktfXZZ* mmtV&N i ^OTcSfSrteiSEi: Ltffl^ 

05 [0 13 5] Si*. df]ng&5 0 3a. 5 0 3b4r*i"5f* 
«l*5 0 4Sr»J*t5 a ^»Jtl±15 0nm« 
ft«*««r«^*. tLT, ficfSflU 5 0 4<>0_h(w^t o >' 
= - hiSfetZj;9=.y^r/l' (Ni) (Nit 

*«) 5 0 5t»*t5, i-gmmntemzKL 

10 T»±, fltJffi&IR i"nfift^ 

[0136] mz. i5 (B) i^^ni-J: 9 \z % ^?§t£# 
H^*T*5 7 0°C 1 4B#ra<^*D^4QiSS:SDx:, T^e^u^ 

Lfcflitt (EAT, NiSlD««t^5) 5 0 6a. 5 0 
15 6bfcCjftiL"C, **itWW»r|S4ftd«SlffL^ 

®|5 0 7#»*Sft5. 
[0 13 7] W:, 15 (c) tw^i-«fc5tw, «»)B!5 

0 4^^(7)^^v^^^ It 1 5i^JZgi-57U* (»* 
20 1<(±!I>) %: N i SsADS^c 5 0 6a, 5 0 6bC»t 

^APf?B$c<h^5) 5 0 8a, 5 0 8b^(S§tl5o 

[0 13 8] us (c) fc*i-«fc5*w, 

iM^T6 0 0tl 2P#PMDMie0x^ o I<^i 
25 mmizXVtf}) is*J 3^Bt5 0 7 4 3 ^# : ffi-t'^N i fi» 

tb L, *»ttlctt»4f^-C*ai*s*i-J: 5 U ^SS*p« 

K5 0 8a, 5 0 8bCtlf $ntL^9o wjXtt JJ X;: 

£££:jg7tjt (*»iti±n i ) ^7^y 

30 [0139] :rag(a^y^y^yf5 0 9^: 
39I5N i coSfSfiS I MS mmzjk'dr^fttit) 

$n^) 0 N i fi*»*i: i o 1 7>f 7 A^7-t-* 

w<^a«*-e(sj*sn*fcTFT»tti^ttwe>» 

PSI (2X1 0 17 atoms/cm 3 J^T) -efc££:#;ie>n 
[0140] :5 CTAWi^ffiV^T*£ a B 0^^n. £o 4 

-cotf y ->y 3^815 o 9^^^ffli^fcSt^5 io- 
5 i 3&'<*~-~>'yj:mz&ytef&-tz>o z(om, m 

' ^f^r^r'* ^^*H^T^"^** H ** r ^ 

45 -hlfrtfy *>y ^^Srffl^r^i-^tft^o 

(E35 (D) ) 

[0141] »:tw, 15 (E) iz^i-j;^^, 50 nm 

mnmiksstiti' y 3 >B££ ^ x-^ cvdsiu^ «a 

50 *io^, mm\\LTM*'noo ttfb#IS5K(m3R9 



- 11 - 



2003 10 22 11:10 



<ftHS2 001-159878 



[oi4 2] z<nmmtJL&r*\*m&m t htz^itmt 

BMWKlSSnS, SP^. 3 0 nrnm^miti" 1 ) =>tttb 
5 0 nmffCD^ffcftftv' U = VWrtMBJiSftTfc 4 8 0 

1510-51 3<^HIW±-w*Rfiftftxaizj:o-C3 0 

[0 14 3] 16 (A) td^H-cfc U-v^h 

•7^ni5«U y— M6JWBI5 1 4*r^LTp 

1 3fclwJR-t-SS*, AfflWiwl4*o>*fctt^y 
£^?) l4TFTWU#lr^*«BE*:*J»i"5fc*^xe 
[0-144] 4*5, ^ISW-ett^^V (B 2 H 6 ) £ 

0 l5 - 1 X 1 0 18 atoms/cm 3 (ft^MlZti: 5 X 1 0 16 - 
5X1 0 17 atoms/cm 3 ) <£>ft3£T?# d >-£^t^ 
«516-51 8*S»i*Slx5o 

[0 14 5] #C*w, El 6 (B) i^^W~J; 9 h 
v^ni9a 4 5 19b$:Ml, y-hW514 

5c*tt^5) SrJRSPi-io 4*3, ni^fexiitt 

x-7j> (PH 3 ) «:K»^BIL4v^-eX9X^aiBb 
tL-f^X^ K— tV^S4:fflt\ yy^ixio l8 atoin 

[oi4 6] roxe^«t9^j*$n*ii^*fi«iS*ic 

5 2 0, 5 2 11CI4, nSMii^2X10 16 -5 
X 1 0 19 atoms/cm 3 (ft^ftlwf* 5X10^5 X 1 0 
I8 atoms/cm 3 ) <rc»«-C£-*;H5 «t 5 K K^XfSrigf 

[0147] ei 6 (o £ o mmzti 

T^— /U4Q.»##* Ll\> El 6 (A) <DJLUX*3- 

[0148] *||ffiOTo»^twfiijffi}Rtt<75i«t^fi<k^ 



?t— **t=-— 'i-famizx WTO* 4*5, *ail#[S^ 

[0 14 9] ~ (OXfM!:: J: 9 nS^ttftSlWS 2 0,5 
05 2 1 0«» t n^ttW5 2 0, 5 2 1 CO/S] 

6 (A) WXa-C*fi£*ixfcpe^tt»««) 

10 i: A#4*&SB«:#rtL 3 3 c £ ZM^-tZ. 

[0150] 8cl-* 200-400n mH^SiH^i 
fiRU /<#--^^Lty- h««5 2 2 - 5 2 5 t» 
J^-T^o w^y- hmiSS 2 2-5 2 SWUBCiot 
T F T (Of f ^^g<7)S J 5o 
15 [0151] 4*3, y- h««tt*JlW*«J*"e^J*L 

(Ta) , (Ti) , ^y^f> (Mo) , 

20 > (W) , ^ n (C r ) , (Si) rt> 

[0 15 2]*IffiMTU 5 0nmJ¥<7)tft^>^ 
f >- (WN) Rt, 3 5 0 nmJf^y^fy (W) 

ntfA^o ^<y*#^iLt*tyy (X 

e) , (Ne) &<D^fe&tfX&mi)UlrZ>klfcjl 

[0 15 3] 4fcroNF, hmfr!5 2 3, 5 2 5ii 

35 tnfftnI3F«ftI«5 2 0, 5 2 1 <7>-g|5 <h h 

J*|»g|5 l 4fc^LT«4*J:5*c»*i-5. ^<^»4 

£ 0 4*3. ^-H1i5 2 4a, 5 2 4b[4KffiTiiXO 

40 [0154] El 7 (A) J: 9 t-, 

i5 2 2-5 2 5 5.^-^^^ £ LT@BI^i:n^ 

fi)c^tt^^*JE^®tgc5 2 7-5 3 3lC{inS^*G4&®« 
5 2 0, 5 2 1(^1/2-1/10 (ft»«lC|i4./3.. 

45 -i/4) cojgjK-eu ^*sas*Dsn6 «t 9tw«fisi"S 0 

Mtfc&jW*. 1 X 1 O l6 -5 X 1 0 ^atoms/cm 3 (AS 
Wtw(±3 X 1 0 ,7 -3 X 1 0 I8 atoms/cm 3 ) <TC»ftri s # 

[0 15 5] 7 (B) ic^i-J: o\z^ vm 

50 i^l9ft*U'/^ h-^^^ 5 3 4a— 5 3 4d5:^^ 
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y >4r^tr^*6«J«ttc5 3 5 -541 SriKfig-r 
•5o w^T't>7^-^7^ >- (PHj) Srffllr^fc-f K 
— 77£Tfrv\ ~GDfgi£cD y voojgfgfi l x i o 20 - l 

X 1 O 2, atoms/cm 3 (ft$ttfilZ\±2 X 1 O 20 - 5 X 1 0 
21 atoins/cm 3 ) £: & 5 <fc 9 ^WiB'f&o 
[0 156] iMgtUotnft^STFTOy 

fy/fflTFTI±, 0 7 (A) ^XS-CJKfiRLfcnS^F 
«ttB«5 3 0-5 3 20-«fc3Kt 0 :<09ShfclB 
|g|4(wjo*tS^^ 7fy^TFT(^LDDi8 
1 5a- 1 5diCxt/^-^5o 

[0157] H7 (C) {Z^-tX 9 (Z, Uv^ h 

^ 5 4 3*Mt-5o ^LT, pS!^>B*7C* 

»«5 4 4, 5 4 5«« a rCL^tiv^ 7> (B 
2 H 6 ) tflj^fc^ *yK-/Si:J:9 3 x i o 20 -3 x 

1 O 2, atoms/cra 3 (ttXttlCttS X 1 O 20 -l X 1 0 21 a 

toms/cnrV) SS£45J; o\ztfti v£gsftW-5o 

[0 15 8] 4*5, **E4fc««5 4 4, 5 4 5 iCJiRlC 
1X1 O 20 — 1X1 0 21 atoms/cm 3 C02SS-C*y V^gsJJD 

[0 15 9] 12 7 (D) ^^-Tct 9 13, U'^ h 

5 4 3«rBfc*Lfcl£, *l«RHft»«5 4 6Sr» 
^-T^o »lSW»»»5 4 6fcL"CJi. ft**:*trtft 

tfe, (Wl±4 0 0nm-1. 5/iini: 
tntfft^o **JfiCTT*li, 2 0 0nm)fWittftl 

[0160] -t<75«, tn^no»flE-ew6nsnfcna 

[0 16 1] SfcK, 3-1 0 0%^7k3R*$tP#HSt 
3 0 0-4 5 Ottrl - 1 2 ^MOfRffl.aSrtT^ 

J: «9 *«*l»05F»3IS^^S:**J|*4B-r5 Xfi-C* 5 C 

[0162] fcib\ **ftttStt* 1 MIBIfiIM)t5 4 6 
SrJKfiK-rSBB^AttTtftv^ BP*>, 2 0 0nmS(Dl 

ffr \ *<n'&X~& «) 8 0 0 n mJ¥<^SfcffcS*K&flSfS L 



[0 16 3] HI 8 (A) d^-TJ; iiir H i 

t6WR5 4 6i:»LT3^^ h*— /u*JK*S;U > / - 
•*Sd$* 54 7-5 5 0^ 5 5 1-553 

05 lOOnm, T i *^j7/b>^^i,g^3 0 0 nm, 

t iiigi 5 o iim&x'<v?mx*mm&j&Lti 3mw^ 

[0164] ftiC, 50-500nm (RSWCIi2 0 
0-3 0 0 nm) <7)15 $ 1 V > a Vfjg 5 5 

10 4&Bl$L1rZ> 0 *^SMWH^'yv^v/3>l5 
54HT 3 0 0 nmJ?<7)^b6^ft:'> U ^>BI$rffl^ 

[0 16 5] ~C0B# N WcmVsV =* >m<DJ&tiMz9c& 
oTH. NH 3 «*»&£tr#**flH*TX7X^jfiH 

ZtX\ I 1 /<y^->3 y§5 5 4oTO i S#5 

20 

[0 l 6 6 ] BD8 (B) K^M"*?^ *«WJB 

^5>45*2iW»(W5 5 5 ^T«l»Mfi 
LTfi^y-f^K, T^!>/K BCB V ;/ i> ^ n y 

25 IBS 5 5 5ttTFT*S»fifci-««aE«r5|iaft-#-6jeWA J * 

[0 16 7] I2iffl^5 5 5. lP-r> 

^>3yR5 5 4 K K VE*I 5 5 3(ZiS-r^^V 
30 * ^ W:«lltl5 5 6 fc»«t 

So ftflli5 5 6 <!: LTiiT/u^^^^rM^^t 

[0 16 8] iSfclc, S»«:^tr*6tNK <**1M!-CH3* 
35 ffcSsttK) i5 0 0 nmW|^:MU HSSISir^ 

»5 5 7t»*t5, Hla»*:»*i"6BI, ?*yh* 

■f ^ t& ~x¥z o ' Is p \M nrnttf+ftiztet^'fi^te 

40 ^ t **witBHi-« E L flasttkaWSttHM i4ot 

9o 

[0169] JfctCE LlR^ISffiT-fcSiiflRaffi (Mg 
Agll) 5 5 8«n o MgAgffi5 5 8fiR 
&mjgm&my -X, mjStf I S^O - 3 L 0 O-n-m- (AItt- - - 
45 Cli2 00-2 5 0 nm) C^^) ^ 0 lZj&rfL1rZ> 0 

[0170] EL15 5 9^ » 

-C*«Wttbftl^-C»rt;-ri. 4*5, ELi5 5 9(Oli 
fffi 8 00-2 00 nm 1 0 0 - 1 2 0 n 

m) <nm£ b1-txl$&\<\ 

so [0171] ccoxsTJi, m&izjctfc-tzmm, m& 
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LiSr^itS, (0 L , EHli»«i:»tSittCS 
[0 1 7 2] EP^, S-r#feiz*HS-i-5Bf*8l^S:4"C 

[0173] ft:*o\ EL15 5 9 ^ ttii^^f^ 

5 fc & /S V ^ 60 L 00 * IE7L 

it AH* jE?Ltti£JB. «3ftJiaO c «^ffi>JI-e*5 4Ji 

[0174] 5 6 0 (NHE) Zmtit-t 

So *tl6j®l£ flftffi) 5 6 0 (i 1 10 nm^gJ 
fifit\, *IHfe«l^ttEL*^*l-f&ltt«i (KMC) 5 6 
0 £ lsXmt-( l/W-L* • *X ( I TO) m&l&J&'t 
So Sfc, iWfc^^**lw2^2 0%<^BMfcffi» (z 
nO) S:«R-&L^3SM#«»*ffi^Tfcav^b, 

[0 17 5] *«U1, ^fc2S*B|-e<C*JB2^yV'<— 
v-3 >^5 61^3 00 nra(^f $CMt6o 

[0 17 6] :9 L"ClHl8 (C) ^^-r«t 0tZffim<DE. 
L**3S«^^-r5« **5* HWiwfi, (38 (C) 4 

/N^yy^tv<7^yy^ ($tA) ##4 

[0 17 7] & s<y*—is>'y^<DtQMlZ&Vn® 

— ( 7- U =fr T^y- -HJ— ^ry - h-: FPC) £ 
ttflBtwS-CLrtiE L^afiBSr^^S^-CJiE L^-v? 
[0 1 7 8] *fc, **lfc«0«fifctt. IHMl^M 

[0179] (mrnwu) . . 



[0180] #H*M-Cfi*IB«0la> E L ^^^S<50« 

[0 1 8 1 1 *h*mwe l«^»bi4, tfv^mme 

0 l ±K:fl£iS;Sftfc, Bf^B6 0 2 ^ h MJEfMsl 
05 SS6 0 3 ir, y-^IWEilslB6 0 4 fe*J*ill5, 
HSfgG6 0 2C0*^ yf>/fflTFT 6 0 5linf 
/UlTFT-C*5 t h«Jffift[HlK6 0 3<r«ttSii 

fcy— hid^6 o 6 , y— x~mmW}m&6 o 4 ^*«ts 

frfcy — *E#H6 0 7^i:ElSliti^o ^/c, 
10 ^^7f>^fflTFT6 0 5<7}y — >nl 

[0182] S<bC EL»fflTFT 6 0 8(7)y-^ 

ffii£tt«wftf&tt 609 tr^^g sns 0 t^EL mmm 

15 TFT 6 0 8^y— htS^tffMM6 0 9 tlzfflgt 

ts»i6 o 9iz(iE LK»«ffids-*x.e>nTt^ 

20 V) ttibil^o 

[0 18 3] tit, ^»ABU*«HF"i4SF PC 6 1 

(flMftEft) 6 13, 614, &tMt9K0fe|ftill6 0 9C 
»«S*lfcAttiaEI*6 1 5^RJtfen-Ct^5. 
25 [0 18 4] /N^^^^Wfefcftftfc^ciatfiflJ 
(DE L^y^-^l-ol^Ti] 1 0 (A) % (B) £rffl^ 

[0185] SIS 1 2 0 0 ±tr|2lijl^[5 1201. "f- 
30 ^ff -^-ft'JIEiiEElSS 1 2 0 2, HfH-SHft'JSeftlHlK 1 2 

E«»« Atti^K^6 13-61 5^gtFPC6 1 2 

[0 18 6] ^Oi:#^ft< fcfc!B*«B, »*L< ttK 
35 i*0^t/B^S(5^fflt?<t9^tT/^^^^Wl 2 0 

2 0 5iZj:oT. Xffil 2 0 0« 
m L-C*BBfflW -t 5 tc UTSST2 0 *dli"H 
40 ^^tiSo r<7)^#. E L*-T-tt^^WE«BBfflmU- 

jo, />?yy^l 2 0 4fi«^ClS:ttT 1 b«^ft^o 
[0 18 7] /N^^y^ttl 2 0 4<DUU\t^f9 

45 ^^^^ (smiaft*^^^, , **{k* r 9>. 

y^^fcffli^-CfcAi^ *fc. ttttffl l 2 0 5j»s«W£ 
50 ftK^fc5ft^^^>u^^^*^JRW***fflV*^ ... 
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t t>*imx&>z> 0 

[0188] 1 2 0 5<Dttn'<t. ^tf^v- 

[0189] $ bC* ^^yVWilSS 1 2 0 0 ^ 

gttttf*CMLTtt4*BB¥8 - 7 8 5 1 9^tffl^f)Jx 
[0 19 0] 1 2 0 6l=ft«BW«:R»t"CJS< 

Lrtt»H3F9- i 4 8 o 

6 6 *^«^E«tSn-Ct ^ i 9 fctmfrflllr * 4 z t 
[0191] *t 110 (B) C*i-«fc 5(3, BfSfSB 

*ftbt*±xm$mm 1207 sr^aaffii: tt 

#UC^2> 0 *H*«-Ctt, ELI, Pifig (MgAgl 

tt) &a«»«ffit*««¥ttu*^-e*l*i»fiS:-f-*ri: 

BIO (B) <^«JiS:^i-5r<!:^-e#S 0 
[0 19 2] ^(7)i:f, E L®irPi^{iilJ*g|5 1 2 0 1 

^>±(w^*.Hitntf ct < , mm\B}$& 1202. 1203 

^±^Kit*i6&»±<CV\ ton* KttEBiCNitfcft 
T^TfcBnHi:l±4fe*v^s, E Lfi:7^ 

[0193] frib\ {feSUS 1 2 0 7 (1 1 2 O 8 "C^$ 

1 2 0 9^ltAttiAEil 2 1 0(Z»tt$ix5 o A 
ffi^Ifi^ 12 10 fUSUfSffi 1 2 0 7CE LSElbSli* 

211^ltFPC611 ^S^Si-lSo 
[01 9 5] (nk*CT 5 ) *K«WttT *i&t«kfet* 

^Srff 9 e LW^iwHifti-sni e lbimuej: v±$< 

AC J: 5 E LSftfflT F T^«ft»*i: L t , -hKW/* 
tw*0;t"C\ #fe«r^^i--5H^ELSEibfflTFTirS 



(W) #fe^*^-r^iij^coE LSEftfflT FTCO^ 
(W) J: 9 SfcELKBfflTFT 
^nf^/uiTFT<7)g^, #fe^g^-r^(lJ*0OE 
05 LKKlfflT F T i»feS:«*t5B*WE LKIlfflTF 
TWLDDSSc^fiSS:, #fe«r«^i-4Bl*<OE Lffi 
KlfflTFTWLDDS^ftS J;<9ft< Ltfcftl^, E 
LSEIbfflTFT^^MS (W) £ ELSEftfflTFTtfO 

10 ^HgTfe^o 

[0 1 9 6 ] *BB*Wtt±IE«J*CJ: <9 , ELfft-T-cep 
*DSn5ELB»«BE<7>«[«cJ:o-C, ^<0E L $s^r(D%£ 
*IWft«Bt5;i:^«i:4 9, »fe 

^«<45^tl:J:orELH!ifflTFT*M»tSt 
a^*35SJtx.-rt, ELKBfflTFT«?*ft«:»t5: 

[01 9 7] st *«6w^«i*tt. mnmi~~5<D 
[0198] mmm6) nmmix\±ELmt trw 

«E LWfiftffllf**, E LWSrffl^ 

TfcHJfe-CtSo fib, ^fiE<D4ffif!E L»»tt##CIE 
25 IbWBE^aKir^fc*, *«>«t5 4IBi!i«Elw»x.9 5WBE 
ftttfctt 5 T F T fcfflt ^ittnifft ^. 
[0 19 9] ifctt. W*WCS?>CKlli«E«>(St^ 

30 [02001st *3i*w<^«j*tt. mmmi-5<D 

So 

[0 2 0 1 ] (H*£CT7) *i8Wi:M^t, ELi^ 
35 fIMT*fcottftl\ 

fft»*ftfct^5) . fV7tV^ BUMjS6*fctt>f 

40 [ 0 2 0 2 ] * J t L tft*tti:ii, P 

pv (#11 7x^uy^i/y) , pvk (^yt^/u 

[0 2 0 3] ifc, *Hlliffi|(0«*tt. *t«l-5(0 
45 So 

[0 2 0 4] (H«M8) *BBBW«rK*L-C»*4*t 
50 (E L^^i — /U&iia^ii^^^^^^^^** 
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[0 2 0 5] *H*WJ±±iE^E Lr-V ^'u-f 

[0 2 0 6] t(DX 5 LTf4, ELf^ 

/<^hr^f^^ (CD) , u— if— r>^^ (SSiffi 
«) (LD) Xlify^/^'ftfV^^ (DVD) * 

-rSrd^fc^B) ttZtfimfhtiZ* ^lxf)l^S^ 
fJBJSrSI l l ic^-To 

[o 2 o 7] eii i (a) i4^<— y^/u=3>b°^— 

& 9 , 2 0 0 1, gt£ 2 0 0 2, 200 

3, K2 0 0 4^4r^tp 0 *fi«KI±S^Kl 

2 0 0 3^fflt^S- 5o 
[02081011 ( B ) I* frt* > 9 "Cfc 9 • *f£ 

2101, 2102, ^xtin 2103, m 

i^>fyf 2 10 4, /<yr!)-2105, Sf££(5 2 1 
0 6*?£^ti\> *1^^8f2i02i:ffli^: 

[0 2 0 9] Oil (C) !45g£|Sffi9tttf^<DE LxV 
(*Jt«) -C*>9, **2 3 0 1, 
tr—zffr 2 3 0 2, 8ttBHJ£'<>' K 2 3 0 3 , 
* 2 3 0 4 , Tfe^ 2 3 0 5, «^3£K 2 3 0 6^ 
fr Q *JS*Wf±**««2 3 0 6i:ffl^5:t^* 

[0210IB11 (D) tt8E»ttC*«r«x.fcW«H* 
iSB (A*Wi-(iDVDS^3SK) -Cfcf9, *^2 4 0 
1, IE»«E* (CD, LDSfeliDVD*) 2 4 0 2, 
i^yf 2 40 3, (a) 2 4 0 4, 

Kit (b) 2 4 0 5^4^0 (a) li±<hl 

TBffc*«fc**U (b) L-CX^tfF 

(b) Kffll** - t*«-e#«. ftfc, E»ttE#S:«;trt: 

[o 2 l i ] Hi l (E) teglffiM (*'<*f aO ^ye 
:^^^*"t)z*f:?:5' on- • 2 502, 

g|5 2 5 0 3 , *^yf2 5 0 4, S^gf 2 5 0 5 



[0 2 12] Sfc, S*W«-ELW»W*3fe»*^ii!< 

[0 2i3] ^mw(omm$m\±&tbx 

&<5 3 ***«0«^Jg«J4l81ffi«l--7<Dif<0 

10 ^-C#So 
[0214] 

[0215] *BI«Wtt±IE«*lcJ: 9 , ELit-M 

15 *WK«rW«i-5ii:^tB*-*9. *fe 

tfM< 4S^l:i:«l:oTELffi»fflTFT^i»tSt 
»EO*^li*.Tfc, ELl»fflTFT^ftS:»ia: 
20 £/^~C£5 0 

[01 ] *K«W^EL***«o*J**r*-t"BI. 

[02 ] ^mmmcommmmjj^m^- 

25 [0 3] «i*W^W»«BI»l*«OT»f^*-- Kfc 
lftPJi-^0o 

[04] *®mw<?) e l a*asno»fffi*iiss:*i" 

0o 

[05] E L«*8»o<«IS*:StH 0 

30 [0 6] EL*^I(Dl«Ig^ta 

[0 7] E L**Jg«^f«ttxa«:*-rH. 

[0 8 ] E L*«J6«^fBttxa«r*-rta. 

[0 9 ] E L*^aL— ^(Oft-WL&Tfrtmo 

[010] E L^e^a— /uoo^SSr^i*0o 
35 [011] «^»«<^A*0««:*W12o 
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*ft^2 001-159878 



(51) Int. CI. 7 

G 0 9 G 3/20 
HO 1 L 21/8234 
27/088 
29/786 
21/336 
H0 5B 33/12 
33/14 
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6 4 2 L 
B 
A 

1 0 2 B 
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